Effect of follicular fluid collected from various diameter follicles on the progression of nuclear maturation and developmental competence of pig oocytes.
Supplementing in vitro maturation medium with porcine follicular fluid (FF) improves maturation rate, male pronucleus formation, and monospermic fertilization of pig oocytes. This study examined, (1) if there are differences in FF derived from large follicles (LF, 5-6mm in diameter) and small follicles (SF, 3-4mm in diameter) on the effect of supplementing the maturation medium with FF on the progression of nuclear maturation, fertilization rate, and developmental competence of porcine oocytes; (2) whether the FF source influences the effect of the FF on the maturation medium on the survival rate and proliferation rate of cumulus cells (CCs) and the expansion of cumulus-oocyte-complexes (COCs); (3) whether the oocyte source (oocytes collected from LFs or SFs) influences the effect of FF on the progression of the nuclear maturation of oocytes; (4) whether the factors in the FF that affect the kinetics of nuclear maturation are proteins, and the range of the molecular weight of the FF factors. In experiment 1, adding FF from LFs (LFF) significantly accelerated nuclear maturation and improved the fertilization rate; the developmental ratio was comparable with those of adding FF from SFs (SFF). In experiment 2, adding LFF, but not SFF, improved the CC survival rate, although the FF source did not affect the proliferation rate. Expansion of COCs was greater with SFF than LFF. In experiment 3, LFF promoted nuclear maturation of oocytes collected from only LFs. There was a significant interaction between the FF source and the oocyte source in the effect on nuclear maturation stages at 36 h of maturation. In experiment 4, treatment of FF with heat or trypsin diminished the difference between the effect of LFF and SFF on the progression of nuclear maturation. In addition, the predominant effect of LFF compared to that of SFF on nuclear maturation was not affected by ultrafiltration of the FF with a 30-kDa filter, but was diminished by ultrafiltration with a 100-kDa filter. The present study suggests that some proteins present in LFF that range in molecular weight from 30 to 100 kDa improve the developmental competence of oocytes probably via progression of nuclear maturation and cumulus cells viability.